Ethidium bromide enhancement of frameshift mutagenesis caused by photoactivatable ethidium analogs.
Ethidium azide analogs (3-amino-8-azido-ethidium monoazide and ethidium diazide) have been developed as photosensitive probes in order to analyze directly the reversible in vivo interactions of ethidium bromide. Our preliminary observations [11], relating the mutagenic potential of the monoazide analog of ethidium, have been extended and refined, using the highly purified ethidium azide analogs [5]. A number of physical-chemical studies indicate that the monoazide analog interaction with nucleic acids, prior to photolysis, resembles remarkably the interaction of the parent ethidium (unpublished). It was anticipated, therefore, that competition by ethidium for the ethidium monoazide mutagenic sites in Salmonella TA1538 would be observed when these drugs were used in combination. Previous results in fact showed a decreased production of frameshift mutants when ethidium bromide was added to the ethidium monoazide in the Ames assay [1]. However, more extensive investigations, reported here, have shown that this apparent competition was the result of neglecting the toxic effects of ethidium monoazide and its enhanced toxocity in the presence of ethidium bromide. Conversely, an enhancement of the azide mutagenesis and toxicity for both the mono- and diazide analogs was seen when ethidium bromide was used in combination with these analogs.